This article examines the behavior and performance of speculators and hedgers in 15 U.S. futures markets. We find that after controlling for market risk factors, speculators are contrarians, but respond positively to market sentiment. In contrast, hedgers engage in positive feedback trading and trade against market sentiment. We also find that trades of speculators (hedgers) are positively (negatively) correlated with subsequent abnormal returns; however, it does not appear that speculators possess superior forecasting power. Therefore, hedging pressure effects likely explain the negative relation between the performance of speculators and hedgers. The positive feedback trading by hedgers together with their negative performance suggests that hedgers have a destabilizing impact on futures prices.
INTRODUCTION
How investors actually behave, what affects their trading decisions, and how traders perform have been questions of great interest to both academics and financial market practitioners. Answers to such questions are central to understanding the impact of trades by different traders on asset prices and to understanding the process of asset price formation. Extant research has predominantly analyzed the behavior and performance of institutional investors in equity markets, in particular, mutual funds. However, little is known about the behavior and performance of futures traders.
This article adds to the literature by providing evidence on the behavior and performance of major types of traders in 15 futures markets using the CFTC's (Commodity Futures Trading Commission) COT (Commitments of Traders) data. A unique feature of the COT dataset is that it provides a decomposition of futures positions by categorized traders-hedgers and speculators-on the basis of whether a reportable position is taken primarily for hedging purposes as defined by the CFTC. 1 The primary focus of this study is on the following two issues. First, we investigate the relation between net futures positions by type of trader and lag returns, market sentiment, as well as information variables, to understand the determinants of trading decisions. Second, we examine the performance of trades by type of trader for evidence of hedging pressure effects and/or market timing ability possessed by a trader type. A side benefit of analyzing simultaneously the behavior and performance of a trader type is that this allows for the inference of whether a trader type has a destabilizing effect on futures prices. Evidence of feedback trades itself does not imply market destabilization if these trades incorporate fundamental information into prices; however, positive feedback trading together with the negative performance of a trader type suggests that the trader type has a tendency to push prices away from the fundamental value, and thus destabilizes the market (e.g., Lakonishok et al., 1992) .
A large body of literature has emerged to address why trades occur and how investors behave. A popular view holds that investors trade to rebalance portfolios (for risk sharing or liquidity needs) and speculate on private information (e.g., Admati & Pfleiderer, 1988; Hirshleifer, 1988 Hirshleifer, , 1990 Kyle, 1985; Llorente et al., 2001; Spiegel & Subrahmanyam, 1992) . Trades can also occur as a result of investors' irrational, but systematic, responses to fads or sentiment (e.g., De Long et al., 1990; Shiller, 1984) . Importantly, different trading motives predict divergent performance across investor types. If an investor trades for hedging reasons, asset prices must decrease (increase) to attract speculators to buy (sell) (e.g., Llorente et al., 2001; Merton, 1973 Merton, , 1987 . If an investor who primarily speculates on private information buys (sells) the asset, reflecting the positive (negative) private information about the asset's future payoff, the subsequent price will rise (fall) (e.g., Llorente et al., 2001; Wang, 1994) . When a trader underreacts (overreacts) to news, the resultant asset prices exhibit momentum (reversals) (e.g., Hong & Stein, 1999; Jegadeesh & Titman, 1993; Lakonishok et al., 1992) . Although various empirical tests have been performed to study equity investor behavior and performance, the corresponding evidence in futures markets is scant. This study attempts to fill in the gap. An analysis of the behavior and performance of speculators and hedgers is of particular interest because it is widely held that, to transfer nonmarketable risks, hedgers are required to pay a significant premium to speculators for risk bearing services, which is usually termed the "hedging pressure effect." As a result, the trades of hedgers are necessarily to be negatively correlated with subsequent returns, whereas the trades of speculators are in the same direction as future market movements.
Our results indicate that, after controlling for the information variables that have been shown to be priced risk factors in futures markets, hedgers increase (decrease) net positions if the previous month's futures prices rose (fell), but respond negatively to lag changes in market sentiment. In contrast, speculators increase (decrease) net positions if the previous month's prices declined (increased), and respond positively to lag changes in sentiment. Therefore, hedgers tend to engage in positive feedback trading, whereas speculators are contrarians. Analyses of postfeedback trade returns reveal that trades of hedgers are negatively correlated with future abnormal returns, namely, hedgers increase (decrease) net positions when the subsequent abnormal return is negative (positive). By contrast, trades of speculators relate positively to future returns. This negative relation between the performance of speculators and hedgers is consistent with two hypotheses: first, hedging pressure effects prevail in futures markets; and second, speculators possess superior timing ability. Our further evidence indicates that the first hypothesis most likely explains our results.
The positive feedback trading of hedgers is not inconsistent with rational hedging practices, for example, creating options synthetically. Such a strategy involves taking a varying position in the futures (or the underlying asset) so that the delta of the position remains equal to that of the required option. For example, a synthetic put is created dynamically to ensure hedgers against an asset price falling below a certain level by increasing (decreasing) short futures positions when the market has fallen (risen). Several extant studies have also suggested that dynamic hedging can cause positive feedback trades (e.g., Gennotte & Leland, 1990; Grossman, 1988) . The inverse relation between the behavior and performance of speculators and hedgers could have been deduced from an adding-up constraint-a hedger's selling order most likely coincides with a speculator's purchase order; however, this does not prevent us from drawing the inference that the distinct abnormal performance of hedgers and speculators reflects hedging pressure effects (e.g., Bessembinder, 1992; De Roon et al., 2000; Hirshleifer, 1988 Hirshleifer, , 1990 .
In finance literature, concerns that positive feedback trading has a destabilizing impact on asset prices arise because positive feedback traders can push prices away from fundamentals. However, positive feedback trading is not necessarily destabilizing if these traders drive asset prices toward the fundamental value. That is, trades by positive feedback traders are in the same direction of subsequent price changes (e.g., Lakonishok et al., 1992) . Therefore, a simultaneous analysis of feedback trading and the performance of trades enables us to make an assessment of the impact of trades by type of trader on futures prices. Our result that hedgers engage in positive feedback trading and are associated with negative performance suggests that hedgers have a destabilizing impact on futures prices over an intermediate (monthly) horizon. However, the contrarian behavior of speculators along with their positive performance does not appear to be consistent with the popular view of destabilizing speculation in financial markets (e.g., Hart & Kreps, 1986; Stein, 1987) .
A number of recent studies have documented the behavior and performance of investors in equity markets. Grinblatt et al. (1995) find that mutual fund managers tend to pursue momentum strategies and realize significant excess performance. Odean (1998) finds that investors at a U.S. discount brokerage house are reluctant to realize losses, and presents evidence that can be interpreted as consistent with contrarian behavior. Bange (2000) documents that individual investors increase (decrease) equity holdings when they are bullish (bearish) based on surveyed data, and find no evidence of the market-timing ability of these investors. More recently, Grinblatt and Keloharju (2000) find that domestic investors tend to be contrarians, whereas foreign investors pursue momentum strategies in the Finnish stock market. Furthermore, foreign investors outperform domestic investors as a result of a different degree of sophistication across investor types. It should be noted that this interpretation may be inaccurate. Ederington and Lee (2002) study a finer dataset in the heating oil futures market and find that while "noncommercials" represent speculators, the "commercials" group likely includes some traders with no known positions in the cash/forward markets. Nevertheless, this interpretation has been widely used in the literature (e.g., Bessembinder, 1992; Chang et al., 1997; De Roon et al., 2000) . It is unclear from the COT reports whether the trading motive of nonreportable position holders is hedging or speculation, and therefore, we exclude these traders from our analysis.
Related studies in futures markets include Chang (1985) , Hartzmark (1987 Hartzmark ( , 1991 , Leuthold et al. (1994), and Wang (2001) . These studies examine whether a trader type possesses forecasting power. Chang (1985) finds that, consistent with the theory of "normal backwardation," speculators earn significant profits in three agricultural futures markets. Hartzmark (1987 Hartzmark ( , 1991 shows that hedgers tend to earn profits in several futures markets; however, Leuthold et al. (1994) show that speculators possess superior forecasting ability in the frozen pork bellies futures market. More recently, Wang (2001) documents that speculators outperform hedgers in six agricultural futures markets, and finds no evidence of superior forecasting ability possessed by speculators. Therefore, the superior performance of speculators is consistent with the hedging pressure theory. However, none of the extant studies has investigated both the abnormal performance and determinants of trading decisions by type of trader in broad futures markets.
The remainder of this article is organized as follows. We first provide a description of our dataset. In the following sections, trading behavior and market-timing ability by type of trader are examined. The final section presents our conclusions.
DATA AND SAMPLE STATISTICS

Data on Trader Positions
This article analyzes monthly data on futures trader positions in 15 futures markets over the October 1992-March 2000 interval. The trader position data come from the CFTC's COT reports, and are obtained from Pinnacle Data Corp., New York. A virtue of the dataset is that it provides a decomposition of positions held by categorized traders on the basis of whether a trader holds a reportable commercial or noncommercial position as defined by the CFTC. Traders taking commercial positions to hedge a specific risk are regarded as hedgers, and those who take noncommercial positions for reasons other than hedging are seen as speculators. 2 The positions in the COT reports represent closing positions aggregated for all outstanding contracts, filed by futures commission merchants, clearing members, and foreign brokers according to a trader's principal activities. This trader position information has been published in the CFTC's weekly COT reports on Fridays since October 1992, relating to the closing positions on the preceding Tuesdays. Our sample includes three financials (S&P 500, T-bill, T-bond), four agriculturals (corn, soybeans, wheat, world sugar), four commodities (cocoa, coffee, crude oil, heating oil), and four foreign currencies (British pound, Deutsche mark, Japanese yen, Swiss franc). See the Appendix for more detailed information on these futures contracts. The diversified nature of the sample allows for sufficient cross-sectional differences in the underlying assets and market characteristics.
Data on Returns, Market Sentiment, and Information Variables
A continuous series of futures returns is created for each market. The return is measured as the percentage change in settlement prices of the contract with the nearest delivery date using a roll-over strategy. For example, a position is taken in the nearest-to-maturity contract until the delivery month in which the position switches to the second-nearest contract. To match the COT data, we construct a monthly return series, which is the holding-period return over a 4-week interval (TuesdayTuesday). Bessembinder and Chan (1992) show that T-bill yield, default premium, and equity dividend yield are priced risk factors in futures markets. It is of interest to examine how these priced risk factors influence traders' trading decisions and how traders perform after controlling for risk. Therefore, we collect data on the 3-month T-bill yield, Moody's BAA-rated long-term corporate bond yield, AAA-rated corporate bond yield, and S&P 500 index dividend yield over the sample period. Data on futures prices and information variables are obtained from Datastream International.
We also collect data on market sentiment for each futures market under study. The market sentiment is proxied by the Consensus index of bullish market opinion, published by Consensus, Inc. Consensus Inc. consolidates newsletters that are received for the week and compiles the index that is published on the following Friday. The Consensus index represents the opinions of financial analysts about future market movements, and has been published since May 1983, and is available through Consensus Research as early as 8:00 p.m. Central Time on Tuesdays. Data on the Consensus index are obtained from Consensus Inc., and matched with the trader position and return series in this study.
We focus our analysis on monthly rather than weekly data because it is less likely for traders' perception of risk to be changed over a short interval. Moreover, the choice of this time interval makes our results comparable to the previous studies on backwardation or hedging pressure theories (e.g., Bessembinder, 1992; Chang, 1985) . Table I presents summary statistics for the dataset. The results indicate that the average monthly return is positive for the S&P 500 index, T-bond, coffee, crude oil, heating oil, and Japanese yen futures, and negative for the other markets; however, none is statistically different from zero except for the S&P 500 index futures. Zero-mean returns can be consistent with the absence of risk premiums in futures markets, while they cannot rule out the possibility of the existence of risk premiums that alternate signs depending on time varying risks. The mean investor sentiment is of similar magnitude for all markets, while investor sentiment is generally less volatile in the financial futures than in the other markets.
The last two columns of Panel A present statistics for net positions of speculators and hedgers, respectively. Consistent with the conventional assumption in futures market studies, hedgers, on average, take on net short positions in the agricultural and commodity markets, whereas speculators' positions are net long. In contrast, hedgers are net long, and speculators are net short in the financial and currency futures markets with the exception of the T-bill and T-bond futures. Net positions of speculators are generally smaller in magnitude than those of hedgers except with respect to corn futures. This implies that there are other traders in the market to take the remaining positions. Members of this trader type are usually termed "small traders" whose positions do not exceed the CFTC's reporting threshold.
The correlations between sentiment, changes in net positions by type of trader, and returns are presented in Panel B. The results show that changes in speculator (hedger) positions are positively (negatively) associated with sentiment and returns, and there is a strong negative relation between changes in net positions of speculators and hedgers. The smallest correlation in absolute terms is present in the S&P 500 index futures (Ϫ0.742), while the largest correlation is in the Deutsche mark futures (Ϫ0.962). This strong correlation has implications for interpreting our results.
Panel C provides statistics for the information variables. The average monthly T-bill yield over the sample period is 0.394%, while the average monthly default premium and dividend yield are 0.057% and 0.176%, respectively. The average yields for all information variables are significantly different from zero. Note. The return is measured as the percentage change in settlement prices of a futures contract over a 4-week interval. Investor sentiment is proxied by the Consensus index, in percent. Net positions are defined as the long positions less the short positions of a trader type on the basis of the CFTC's COT reports, in units of 1,000 contracts. BYLD is the monthly yield on the 3-month Treasury bills. BAA-AAA is the monthly yield on the Moody's BAA-rated bonds less the yield on AAArated bonds. DYLD is the monthly dividend yield on the S&P 500 index. SI ᭙ NI S(H) denotes the correlation between sentiment index and net positions of speculators (hedgers). R ᭙ NI S(H) denotes the correlation between returns and changes in net positions of speculators (hedgers). N I S ᭙ N I H is the correlation between changes in net positions of speculators and hedgers. The numbers in parentheses are t-statistics relevant to the hypothesis that the relevant parameter is zero.
BUY OR SELL BEHAVIOR BY TYPE OF TRADER
Determinants of Trading Decisions
We study the determinants of trading decisions of the two major trader types-speculators and hedgers-by looking at how trader positions covary with available information. Shefrin and Statman (1985), 3 In this study, a month represents a 4-week interval (Tuesday-Tuesday). This ensures that all observations are on Tuesday, matching the COT data. 4 The Treasury bill yield is nonstationary, and thus, the change in Treasury bill yield is used in this study. Nofsinger and Sias (1999) , and Grinblatt and Keloharju (2000) show that investors most likely condition their trades on past returns, exhibiting negative/positive feedback trading behavior. Shiller (1984) and De Long et al. (1990) posit that the influences of fad and fashion are likely to impact traders' investment decisions. In the finance literature, certain common information variables, including T-bill yield, equity dividend yield, and default premium, have been shown to have forecasting power in futures markets (e.g., Bessembinder & Chan, 1992; Bjornson & Carter, 1997) . These information variables likely have an effect on traders' decisions. Therefore, in this study we are interested in how lag investor sentiment, returns, and common information variables influence trading decisions by type of trader.
Empirical Tests
We test the determinants of trading decisions by type of trader by estimating the following equation for each market:
(1) where represents the change in net positions of trader type i in month t ϩ 1, 3 and i denotes speculators and hedgers. A net position is defined as the long position less the short position of a trader type, in units of 1,000 contracts. SI t denotes the change in the Consensus index in month t. R t is the futures return in month t, in percent. ⌽ t is a set of common information variables available to all investors in month t, including: (i) the monthly yield on 3-month T-bills, representing the short-term discount rate or expected inflation; 4 (ii) the monthly yield on Moody's BAA-rated long-term corporate bonds less the yield on AAArated corporate bonds, representing a premium of default risk; and (iii) the monthly dividend yield on the S&P 500 index, which tends to be higher during periods of slow economic growth or recessions (e.g., Fama & French, 1989) , and is regarded as a signal for risk premium.
Results
The results of estimating Equation (1) are reported in Table II . There are 97 monthly observations for each regression. Panel A presents the regression results for speculators. The coefficient estimate for lag changes in Note. A net position is defined as the long position less the short position of a trader type on the basis of the CFTC's COT reports, in units of 1,000 contracts. ⌬SI is the change in the Consensus index, in percent. BYLD is the change in monthly yield on the 3-month Treasury bills. BAA-AAA is the monthly yield on the Moody's BAA-rated bonds less the yield on AAA-rated bonds. DYLD is the monthly dividend yield on the S&P 500 index. Test statistics for individual coefficients reported in parentheses are t-statistics computed using White (1980) heteroskedasticity consistent standard errors. ***, **, and * denote significance at the 1, 5, and 10% levels, respectively.
sentiment is positive and significant for all except the financial and soybean futures markets (insignificant, however), whereas the coefficient for lag returns is negative and significant. This suggests that, after controlling for risk factors, speculators increase net positions when the market has turned bullish, but decrease net positions if futures prices appreciated over the previous month, and vice versa. Thus, speculators respond positively to market sentiment and exhibit contrarian behavior. Take the corn futures as an example: if prices appreciated by 1 percentage point over the previous month, speculators cut back net positions by 705 contracts; however, they increase net positions by 489 contracts if the Consensus index rose by 1 percentage point. It appears that the information variables do not significantly influence the trading decisions of speculators. The coefficient estimates for information variables are statistically significant only in two cases: changes in T-bill yield for the Japanese yen futures and default premium for the T-bond futures. Overall, the coefficient estimates for changes in T-bill yield and default premium are more likely to be negative than positive. This result tends to be consistent with the rationale that expected inflation and default premium are associated with negative expected premiums, and therefore, speculators cut back net positions (e.g., Bessembinder & Chan, 1992; Bjornson & Carter, 1997) . The positive coefficients for changes in T-bill yield for interest rate and some physical commodity futures suggest that these assets provide a natural hedge to the types of risk.
5 Moreover, the effect of information variables on the trading decisions of speculators is larger in magnitude in currency futures than in the other markets; however, dividend yield appears to have no discernable effects on traders' strategies in these markets.
Panel B of Table II presents the regression results for hedgers. As a sharp contrast with the results for speculators, the coefficient estimate for lag changes in sentiment is negative and significant (except for the interest rate and soybean futures markets), while that for lag returns is positive and significant. Thus, hedgers increase (decease) net positions when the market has turned bullish (bearish); however, they cut back net positions if prices declined in the previous month, and vice versa. Such a practice is called positive feedback trading, and has been extensively studied in finance literature (e.g., De Long et al., 1990; Shiller, 1984) . For the corn futures, hedgers on average increase net positions by 929 contracts if prices appreciated by 1 percentage point over the previous 6 Lynch (2001) provides evidence on the impact of return predictability on investors' multiperiod equity portfolio choices. He shows that return predictability of information variables can tilt equity investors' portfolios away from high book-market and small-size stocks. Thus, hedging demands provide an explanation for the size and book-market effects. Although significant only in a few cases, the coefficient estimates for information variables for hedgers have opposite signs to those for speculators. This result tends to be in line with the "hedging demand" argument of Merton (1973) . Because the available investment opportunities change as the information variables vary, Merton shows that investors may hedge these changes by investing in a way that gives them higher wealth precisely when investment opportunities are unattractive, i.e., when expected returns are low. Therefore, hedgers adjust their positions as a way of hedging against movements in expected returns, as contrasted with the behavior of speculators. Positive feedback trading by hedgers is not inconsistent with common hedging practices, for example, creating options synthetically. Such a strategy involves taking a varying position in the futures or the underlying asset so that the delta of the position remains equal to that of the required option. For example, a synthetic put that insures hedgers against the asset value dropping below a certain level is dynamically created by taking a short futures position, in conjunction with a bond position. Moreover, this strategy requires hedgers to increase (decrease) short positions when the market has fallen (risen). 7 A number of extant studies have also suggested that dynamic hedging can cause positive feedback trades (e.g., Gennotte & Leland, 1990; Grossman, 1988; Jacobs, 1998) . The inverse relation between the behavior of speculators and hedgers could have been deduced from an adding-up constraint-a hedger's selling most likely coincides with a speculator's buying. The futures markets literature uniformly presumes that futures markets are designed to facilitate the transfer of risk to those most able and willing to bear it. Therefore, the negative feedback trades of speculators are likely to be induced by trades of hedgers, which can also be seen from the fact that the magnitude of coefficient estimates for returns is larger for hedgers than for speculators, and there is a strong negative correlation between positions taken by these two major types of traders (see Panel B of Table I ).
Robustness
There is no a priori reason to assume that investors condition their trades solely on the previous month's information. In futures markets, speculators likely adjust positions over shorter horizons in response to short-term information, while hedgers who are concerned about fundamental information tend to hold positions for longer horizons. For robustness, we repeat the analysis using the data for 2-week and 6-week intervals. For both horizons, the estimated coefficients for changes in sentiment and returns are generally consistent with the results reported in Table II .
MARKET TIMING TESTS Changes in Net Positions and Subsequent Futures Returns
In this section, we investigate traders' market-timing ability by examining how changes in net positions by type of trader covary with future market movements. We examine traders' timing ability for two reasons. First, similar to investor behavior studies in equity markets (e.g., Bange, 2000; Grinblatt & Kelharju, 2000; Nofsinger & Sias, 1999) , we evaluate the average performance of various futures traders. This issue has also long been of interest to futures market researchers (e.g., Chang, 1985; Hartmark, 1991) . Different from the methodology used in Hartmark (1991), this study focuses on the return to positions held by a trader rather than the return realized by the trader. After accounting for market risk factors, evidence that a speculator increases (decreases) net positions before the market rises (falls) is consistent with risk premiums to the trader for bearing nonmarketable risks and/or superior forecasting ability possessed by the trader. Second, post-feedback trade returns facilitate the inference of whether a trader type has a destabilizing impact on prices. For example, if hedgers engage in positive feedback trading, and changes in hedgers' positions relate negatively to future returns, positive feedback trades of hedgers tend to be destabilizing (e.g., Lakonishok et al., 1992) .
To test market-timing ability by type of trader, we follow a methodology similar to that of Graham and Harvey (1996) , and estimate the following model: (2) where ⌽ t is the set of information variables, which are designed to separate market-timing ability based on public information from the market-timing ability that is superior to public information. Thus, the coefficient estimate for changes in net positions can be interpreted as abnormal performance. If the estimated coefficient on changes in net positions is on average greater than zero, the trader type increases (decreases) net positions before the abnormal return is positive (negative). Table III reports the results of estimating Equation (2). Panel A of Table II shows the results for speculators. The estimated coefficient on net positions is positive for all except the cocoa and coffee futures (insignificant for the latter market); 8 however, it is insignificant except for the T-bill, corn, world sugar, and Japanese yen futures. The coefficient estimates for information variables are insignificant except for the default premium in a few markets. In sum, our findings suggest that an increase in speculators' net positions is more likely to be associated with a positive subsequent return than a negative return, and vice versa.
The results reported in Panel B of Table III show that the coefficient estimate associated with changes in hedgers' net positions is generally negative, with the exception of the cocoa and coffee futures, although significant only for the wheat, Deutsche mark, and Japanese yen futures markets. Therefore, contrary to the result for speculators, hedgers judge incorrectly the direction of future market movements, on average.
We should be cautious when interpreting the results of markettiming tests in futures markets. The fact that hedgers consistently get the direction of market movements wrong likely reflects hedging pressure effects, meaning that hedgers who transfer nonmarketable risks are required to pay a risk premium. Evidence from several extant studies is supportive of the existence of hedging pressure effects (e.g., Bessembinder, 1992; De Roon et al., 2000) . Therefore, the positive abnormal performance of speculators may suggest that speculators earn a risk premium by assuming nonmarketable risks, and does not necessarily imply that these traders are associated with superior information (see a detailed discussion in the analysis that follows).
In conjunction with the evidence of positive feedback trading, the negative performance of hedgers suggests that hedgers have a tendency to move prices away from the fundamental value, and thus have a destabilizing influence on futures prices over the intermediate (monthly) horizon. However, the hypothesis that speculation is destabilizing can be rejected by the contrarian behavior of speculators and the associated positive abnormal performance. This result is particularly striking, because the popular view is that speculation destabilizes the market (e.g., Hart & Kreps, 1986; Stein, 1987) . Due to this concern, speculators in U.S.
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There have been considerable inflows of money from hedge and managed futures funds into commodity markets (in particular, cocoa and coffee) since 1994 (e.g., Gilbert, 1994) . These funds usually move into cocoa and coffee markets by taking on net long positions, on average (e.g., Mitchell & Gilbert, 1997 ; see also Table I ). However, cocoa and coffee prices have been weak since 1997 and 1994 respectively, with a sharp drop in cocoa price from $1,700/ton in August 1997 to $870/ton in March 2000. This tends to provide an explanation for the negative performance of speculators in these two markets. Note. A net position is defined as the long position less the short position for a trader type on the basis of the CFTC's COT reports, in units of 1,000 contracts. BYLD is the change in monthly yield on the 3-month Treasury bills. BAA-AAA is the monthly yield on the Moody's BAA-rated bonds less the yield on AAA-rated bonds. DYLD is the monthly dividend yield on the S&P 500 index. Test statistics for individual coefficients reported in parentheses are t-statistics computed using White (1980) heteroskedasticity consistent standard errors. ***, **, and * denote significance at the 1, 5, and 10% levels, respectively.
futures markets face more regulatory restrictions, and are subject to higher transaction costs compared to hedgers.
The Level of Net Positions by Type of Trader and Subsequent Returns
Traders may hold a substantially large position if they expect that the futures price is trending downward or upward. To test for this possibility, we also examine the relation between the level of net positions by type of trader and returns in the subsequent month. The empirical model is of the following form:
The major difference between Equation (3) and Equation (2) is that Equation (3) uses the level of net positions, while changes in net positions are used in Equation (2). Table IV reports the regression results of estimating Equation (3). To conserve space, only the coefficient associated with net positions is reported. Consistent with the results in Table III , the coefficient estimate associated with net positions of speculators is positive, whereas that for hedgers' net positions is negative, with a few exceptions, although parameter estimates are only significantly different from zero for some agricultural and currency futures markets. The adjusted R 2 s of regressions are also small. This suggests that a trading rule conditional on net trader positions may not be reliable. Nevertheless, broadly consistent with the previous findings, speculators have a tendency to hold a net long rather than short position before the market rises, whereas the opposite is true for hedgers.
Trading Rule Profitability
If the relation between trader positions and subsequent returns for a trader type shows a systematic pattern, investors could profit from trader position information. Our previous results indicate that hedgers likely judge incorrectly the direction of market movements, and the reverse is true for speculators. Therefore, we would expect that a strategy conditional on large changes in net positions of speculators and hedgers is profitable. To test for this conjecture, we examine the profitability of the following trading rule: long (short) one unit of futures and hold it for 1 month if changes in net positions in the market are large. A large change in net positions is Note. A net position is defined as the long position less the short position of a trader type on the basis of the CFTC's COT reports, in units of 1,000 contracts. BYLD is the change in monthly yield on the 3-month Treasury bills. BAA-AAA is the monthly yield on the Moody's BAA-rated bonds less the yield on AAA-rated bonds. DYLD is the monthly dividend yield on the S&P 500 index. Test statistics for individual coefficients reported in parentheses are t-statistics computed using White (1980) heteroskedasticity consistent standard errors. ***, **, and * denote significance at the 1, 5, and 10% levels, respectively. defined as one standard deviation away from the average change in net positions for a trader type over a 3-year moving window prior to the current month. 9 We compute mean abnormal returns in the subsequent month based on large changes in net positions. Also computed is the mean abnormal return for a strategy of simultaneously longing a unit of futures after a large increase in net positions and shorting a unit of futures after a large decrease in net positions.
The abnormal return for each market is computed by adjusting monthly raw returns for risk. Suppose that returns are generated by the following factor model: (4) where ⌽ tϪ1 is the set of information variables that have been shown to be priced risk factors in futures markets. d 0 represents the zero-beta return, which is supposed to be zero due to zero investment in futures markets. Equation (4) is estimated for each market by (rolling) regressing time series returns using data for 36 months (3 years) prior to the month containing month t. For example, in January 1993, d jt is estimated using the data on returns and information variables over the interval from January 1990 to December 1992. 10 The estimated abnormal return on each market, r t , is calculated as (5) Results on the trading rule profitability are reported in Table V . A (B) denotes a trading strategy that follows a large increase (decrease) in net positions of a trader type. AMB represents a strategy of simultaneously longing a unit of futures after a large increase in positions and shorting a unit of futures after a large decrease in positions, and therefore, the mean return for AMB provides a comprehensive measure of trading rule profitability. Consistent with the previous results, the mean return for AMB is positive for speculators for all but the cocoa and coffee futures. Take the corn futures as an example: the average monthly abnormal return for a strategy that buys after a large increase in net positions and sells after a large decrease in net positions is 2.38% (annualized 28.56%). In contrast, the mean return for AMB is negative for
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We compute the standard deviation over a 3-year moving window to make the trading rule tradable. Our results are not substantially changed if a 5-year moving window is used. 10 We also use a 5-year moving window for the rolling regressions. Our results remain largely unaltered. White (1980) heteroskedasticity consistent standard errors. ***, **, and * denote significance at the 1, 5, and 10% levels, respectively.
hedgers except for the cocoa and coffee futures. Note that the mean returns for A, B, and AMB are insignificant for financial futures, and smaller in magnitude than for the other markets, suggesting that the hedging pressure effect is less likely to prevail in financial futures markets (e.g., Bessembinder, 1992) . The mean abnormal return for AMB for hedgers roughly captures the hedging pressure effect, whereas that for speculators represents risk premiums earned and/or superior timing ability possessed by these traders. To gain a sense of possible superior timing ability of speculators, it is useful to compare the magnitude of mean return for AMB for speculators and hedgers. A larger return for AMB for speculators relative to that for hedgers is indicative of superior timing ability possessed by speculators. For eight futures markets that show a significant return for AMB (excluding the cocoa futures that has an unexpected sign), the mean return for AMB for speculators is larger in magnitude than that for hedgers in five markets, that is, the corn, soybean, sugar, Deutsche mark, and Japanese yen futures. However, our further tests (not reported) indicate that the magnitude of mean return for AMB for speculators is not significantly different from that for hedgers except for the Deutsche mark and Japanese yen futures. Therefore, it does not appear that speculators possess superior timing ability with a few exceptions, but they generally outperform hedgers. Consistent with the findings in Wang (2001) , our results suggest that the superior performance of speculators primarily results from hedging pressure effects. Several extant studies also examine the performance of major types of futures traders, but the evidence is inconclusive. For example, Chang (1985) and Leuthold et al. (1994) show that speculators are better informed. In contrast, Hartzmark (1987 Hartzmark ( , 1991 finds that hedgers make money, but speculators do not.
We also examine the profitability of a strategy that follows a large/ small net position by type of trader. Net positions by type of trader are sorted into large and small position groups. A large (small) position is defined as the net position in the top (bottom) 25% of ranked positions. We compute the mean abnormal return for large position group, small position group, and large-small position group. Although not reported, the results are broadly consistent with the findings in Table V . Moreover, the mean returns for trading strategies seem to be more significant than those in Table V . These more significant results are likely due to the fact that the trading rule based on extreme positions assigns inappropriate weights to a few outliers. Table II shows that speculators are contrarians, while hedgers exhibit positive feedback trading behavior. Moreover, Tables III-V show that the trades of speculators are more likely to be in the same direction as market movements than those of hedgers. Therefore, it is of interest to examine whether monthly future returns exhibit mean reversion, which likely makes negative feedback trades of speculators profitable. To test this conjecture, we regress abnormal returns in the current month on those in the previous month, i.e.,
Further Tests
A negative k in Equation (6) implies that futures prices are mean reverting over the monthly interval. Table VI reports the results of estimating Equation (6). The results indicate that the coefficient estimate for lag returns is negative for the S&P 500 index, agricultural, and commodity futures, and positive for the other markets. However, none of the coefficient estimates is significant. Therefore, it does not appear that mean reversion offers an explanation for the superior performance of speculators in these futures markets.
INTRA-PERIOD TRADING BEHAVIOR BY TYPE OF TRADER
Futures prices are more volatile compared to equity prices, and futures traders except those hedging long-term commitments typically hold positions for shorter horizons. Therefore, it may be interesting to look at intra-period trading behavior by type of trader. We examine intra-period trading behavior by focusing on the contemporaneous relation between changes in net positions by type of trader and returns during the same month after controlling for lag information variables, i.e., (7) where R t is the return in month t, and i denotes speculators and hedgers.
The results of estimating Equation (7) are reported in Table VII . To conserve space, only the coefficients for changes in net positions are reported. Surprisingly, the results show that the slope coefficient estimate for changes in net positions is significantly positive (negative) for speculators (hedgers) in all these markets, and the adjusted R 2 s of regressions are
Wang White (1980) heteroskedasticity consistent standard errors. ***, **, and * denote significance at the 1, 5, and 10% levels, respectively. reasonably large. This result is consistent with the signs of contemporaneous correlations for the two types of traders reported in Table I. Given the extant evidence, hedgers do not appear to adjust their positions frequently in the short run. This is not difficult to understand because hedgers are typically concerned about the value of median-or long-term risk exposures. Therefore, the results in Table VII are likely to result from speculator herding and the possible impact of herding. Herding means that a group of investors trade in the same direction over a period of time. Several extant studies document evidence that some institutional investors (mutual funds, pension funds) herd, and their herding impacts stock prices (e.g., Grinblatt et al., 1995; Lakonishok et al., 1992) . Managed futures funds and commodity pools are the major types of speculators in futures markets.
11 Several studies show that managed futures trading is purported to be guided by similar feedback trading systems (e.g., Brorsen & Irwin, 1987; Elton et al., 1987; Irwin & Yoshimaru, 1999) . Therefore, speculators tend to herd, and their herding moves prices over a short time interval, which induces the negative relation between changes in hedger positions and returns in the same month.
CONCLUSIONS
This article examines some determinants of trading decisions and the performance of the two major types of futures traders-speculators and hedgers-in 15 futures markets. The evidence indicates that, after accounting for market risk factors, speculators have a tendency to follow market sentiment, and increase (decrease) net futures positions when the market has risen (fallen). By contrast, hedgers trade against market sentiment, and engage in positive feedback trading. The positive feedback trading of hedgers is not inconsistent with certain dynamic hedging strategies, and the contrarian behavior of speculators is likely to be induced by the trades of hedgers.
We also find that speculators generally outperform hedgers. A trading strategy following large changes in speculator positions and/or contrary to large changes in hedger positions is significantly profitable in most agricultural, commodity, and currency futures markets. However, the superior performance seems to result from hedging pressure effects rather than superior timing ability possessed by speculators. The prevalence of hedging pressure effects in U.S. futures markets is consistent with the literature (e.g., Bessembinder, 1992; De Roon et al., 2000) . Analyses of intramonth trading behavior, however, reveal that speculators buy (sell) when the returns in the same month are higher (lower), whereas the opposite is true for hedgers. This suggests that speculators tend to herd, and their herding likely impacts futures prices.
A simultaneous analysis of the behavior and performance by type of trader allows us to infer whether trades of a trader type destabilize the market. This issue has been of great interest to academics and financial regulators. The contrarian behavior of speculators together with their positive performance does not appear to be consistent with the common view of destabilizing speculation (e.g., Hart & Kreps, 1986; Stein, 1987) . However, the evidence of the positive feedback trading of hedgers together with their negative performance suggests that hedgers have a destabilizing influence over an intermediate (monthly) horizon. These findings have implications for academics attempting to understand the impact of trades by traders, and for futures market regulators concerned with market stability. 
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